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1. An evolutionary dynamic between nature and culture
Preamble
As all others of this kind, this presentation adheres to a preexisting theoretical framework which, despite a real concern for objectivity, entails the risk of being influenced by a certain number of prejudices unfavourable to an exact reconstruction of the past. The compilation of this summary nevertheless has the double advantage of gathering disparate data, often little-known or unpublished, and of ordering these into a draft model, to be confirmed or refuted. The general contribution of this work will emerge when the data originating from the northern slope of the Pyrenees are integrated, first within the long period of the late Final Pleistocene and the start of the Holocene, and second within the relatively broad regional context of the northern Iberian Peninsula and southwestern France (Fig. 1) .
Combinations of environmental data and traces of human activity inevitably lead to the idea that there was a dependency relationship underlying the creation of these two types of evidence. Without denying that a certain level of analysis can make this type of link apparent, it seems that the more or less conscious integration of this relationship results from the acceptance of prejudices that alter the perception of the interaction between ecologicaleconomic and cultural changes, as well as their deeper origins and consequences.
State of the question

Traditional approach
According to traditional thinking, the profound cultural changes, which, at the dawn of the new climatic age, disrupted the several thousand year old Magdalenian trajectory, were the immediate result of the adaptation of tools to new natural conditions. This widely accepted explanation has the power of simplicity and does integrate a certain degree of radicalisation. It may, however, be excessively mechanistic.
New paradigms
The chronological and spatial relationships between the Upper/ Final Magdalenian, in its various regional aspects and manifestations, and the Azilian, consistently pose the problem of their phyletic relationship, as well as the question of the deeper significance of the modifications of the material culture. The principles ruling these changes were the result of either technological adaptations to new ecological conditions, according to the classic view, or, according to a still largely prospective view, the disaffection of the cultural foundations of Magdalenian society, which were continued into the Tardiglacial period by more southerly nonnative traditions. The effects would have been more or less rapid, depending on the location. It is therefore possible to envisage that, during the very late glacial period, and for reasons that are difficult to specify and which may result from their own internal history, some small communities may have maintained certain contexts and aspects of the Magdalenian tradition. In contrast, other groups would have been open to new influences emerging from the Gravettian heart of the Mediterranean peninsulas.
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The vivacity of the Magdalenian tradition can be appreciated through the evidence from several sites dated from the 12th and 11th millennium BP (Table 1) . At Troubat-en-Barousse, in the Haute-Pyrénées department, layer 7 ended a typical sequence of the Upper Magdalenian. It yielded indisputably Magdalenian lithic and bone tools. According to the stratigraphic sequence of the deposit and the chrono-cultural structure established for the whole of the Pyrenean Magdalenian, this level does date to the terminal Magdalenian. However, times had changed! Reindeer were no longer part of the hunted prey and the first snails appeared. The fauna was entirely temperate and composed of a broad spectrum of species: large numbers of salmon, ibex, in line with the mountainous setting, but also forest animals such as red deer and wild boar. Is such a late assemblage of this nature difficult to accept? Recall that, close to and in constant communication with the western and central part of the Pyrenean chain, the Cantabrian mountains offer many examples of occupation levels of the same type, the same chronology, and, above all, resulting from multimillennia-long practices.
At the cave of Gazel in Languedoc, the Magdalenian tradition of stone-working also continued until the 11th millennium BP, while the traditional bone tools were missing and subsistence was based on temperate environment animals. This Epi-Magdalenian assemblage, which maintained the ancient skills over more than a millennium while the environment underwent considerable changes, shows with great clarity the small degree of environmental dependence exhibited by the details of lithic tools. The Mediterranean Spanish Magdalenian shows nothing to the contrary. It is necessary to imagine exceptional resistance to environmental pressure to explain this phenomenon; vehement resistance indeed, as it would have been present, in particular at Gazel, for more than two millennia.
Set of problems
Is this not all much more simply a cultural issue? Perhaps the Azilian did not inevitably leave traces in the Magdalenian structures. A tradition may have been able to persist when the human group with which it was associated knew how or was able to preserve cohesion sufficient for its maintenance. What is meant by cohesion? The question is open, but necessarily implies multiple factors, including economic and demographic dynamics, the active supports for a social and cultural life still close to tradition. This consideration leads to a stumbling block in Prehistory, whose unavoidably archaeographical methods, particularly for these distant periods, scarcely allow a demographic or structural approach to human societies. In the central and western Pyrenees, the Upper Magdalenian includes an equally late final phase, which positions the final manifestations of this culture towards the end of the 10th millennium BC. The bone tools, here quite well represented, include harpoons that are sometimes flat but universally clearly Magdalenian in appearance. The associated fauna is of a forest type. The Azilian that sometimes succeeds this period in the deposits appears most often in its classic phase. It was characterised by a lithic industry dominated by microlithic scrapers and backed points, by the "fir tree" silhouetted harpoons of the early 20th century authors, and by painted pebbles: the ensemble dates from the start of the 12th millennium BP and the millennium following (see Straus, 1985 Straus, , 1986a . Was the Azilian, then, earlier in northern France and the neighbouring areas, as has been suggested? This simplification cannot be so easily established by examining some Pyrenean sites which were occupied by 'lithic' Azilian tool makers (microlithic scrapers, backed points, "pièces esquillées") but indubitably predate the classic phase of this "Pyrenean Azilian" culture, characterised by both the above-described equipment and by flat harpoons and decorated pebbles. The early Aziloid or Proto-Azilian, lacking harpoons and painted pebbles, would be contemporary with the last developments of the Magdalenian. The difference between the techno-cultural features of the Upper Magdalenian and Azilian should be mostly matters for cultural determinism rather than due to environmental changes. If the temperate Bölling-Alleröd seems to have occurred at the origin of the shrinkage of the Magdalenian in its major appearances (notably religious rock art), the cold Younger Dryas did not restore its vigour, anymore than it opposed the development of Mediterranean microlaminar facies: Proto-Azilian or Aziloid in the Mediterranean zone of the Iberian Peninsula; Proto-Azilian followed by classic Azilian on the northern face of the Pyrenees, where the Southern influences meet the influences of Cantabria at the beginning of the 11th millennium before the present (Barbaza and Lacombe, 2005; see Table 2 ).
Environmental data at the extreme end of the Tardiglacial period
Ice cores
The existence of an Older Dryas period is now challenged in several southern regions (Sanchez Goni, 1996) . For this reason, the Tardiglacial period is here considered as a whole formed by the Bölling-Alleröd interstadial and the cold episode of the Younger Dryas. Following the Alleröd, (or GIS-1) situated around 12,000e11,000 BP (Magny, 1995) , or between 13,800 and 12,900 cal BP, the Younger Dryas is indicated by anomalies in the isotopic composition of oxygen (  16 O/   18 O) within ice cores, which show a drop in temperatures of around 6 C in less than a century (Grousset, 2001 ). This event, corresponding to GS-1 (Rasmussen et al., 2006) , is approximately dated to between 11,000 and 10,000 BP, approximately 13,000e11,700 cal BP. The calibration of 14 C dates has been carried out according to the Calib6.0 Intcal09 curve.
Palaeobotanical data
Marine data
The continental response to climatic changes appears to have been rapid. Several marine cores measure the influence of the climate on the vegetation of the Atlantic façade of Europe and the Mediterranean (Sanchez Goni et al., 2000; Sanchez Goni, 2006; Beaudoin et al., 2007; Naughton et al., 2007) . Two cores have been carried out in the Gulf of Lion. They show that the Bölling-Alleröd interstadial was marked by a resurgence of pine and caducifoliate oak, together with the presence of birch, fir and hazel. In contrast, the Younger Dryas was characterised by a reduction in pine in favour of Artemisia. Birch continued, but hazel and fir were absent. For the Atlantic area, the data concerning the Bölling are unclear. In the Alleröd, there was a notable reduction in Artemisia, grasses and heathers in favour of caducifoliate oak, while pine and birch continued. The Younger Dryas was characterised by the strong presence of birch, and a return of grasses, heathers and Artemisia, to the detriment of pine and caducifoliate oak (Fig. 2) .
Continental data
Substantial palaeoenvironmental data obtained through numerous continental cores, generally taken from the Pyrenean peat bogs (Jalut et al., 1992 (Jalut et al., , 1996 (Jalut et al., , 1998 Reille, 1990; Montserrat, 1992; Gonzalez-Samperiz et al., 2006; Jalut and Turu i Michels, 2009) , is complemented, selectively and from the archaeological sites themselves, by anthracological (wood charcoal) analyses (Barbaza and Heinz, 1992; Heinz and Barbaza, 1998) . From the perspective of the pollen record, the glaciolacustrine fill of the Barbazan palaeolake (Haute-Garonne) has provided a very accurate picture of the dynamics of the palaeoenvironment of the mountain valley of the upper Garonne from the end of the glacial period to the present (Andrieu, 1991; Reille and Andrieu, 1995) . Very close to Troubat Cave, and at a similar altitude (450 m), this site has served as a documentary basis for an interdisciplinary project integrating palynology, sedimentology and isotopic data. The results have been substantially compared with the anthracological data. The optimum of the interstadial forest dynamic is dated at Barbazan to 11,590 AE 270 BP (Andrieu, 1991) . The first anthracological phase of Troubat is attributed to this optimum, which corresponds to significant climate warming that promoted the growth of an open forest scrub with Juniperus, Rhamnaceae and Rosaceae. The second phase can be correlated with the climatic deterioration of the Younger Dryas, with a recession of the Juniperus scrub, with a phase of Rhamnus and Rosaceae. At Barbazan, the Younger Dryas was characterised in the (Beaulieu et al., 1988) . In the western Pyrenees, particularly in the Lourdes basin, birch then receded and steppe species progressed (Artemisia, Ephedra, etc.). The presence of oak (Quercus), which had been stable since the Alleröd, indicates that this (admittedly diverse) genus was not affected by the Younger Dryas cold episodes. The many palynological data obtained in the Pyrenees (Jalut et al., 1982 (Jalut et al., , 1988 (Jalut et al., , 1996 (Jalut et al., , 1998 (Jalut et al., , 1992 Andrieu, 1991; Reille and Andrieu, 1995; Jalut and Turu i Michels, 2009) , show that the 14 C dates linked to the extension of oak are homogeneous from the west to the east along the north slope of the Pyrenees around 10,300 BP. The start of these curves marks the beginning of the Holocene (Heinz, 2005) .
Archaeozoological data
For the northern slope of the Pyrenees, the analyses of the Magdalenian faunas indicate that until the end of the Bölling, the dominant taxa were reindeer, ibex, horse and bison (Delpech, 1989a (Delpech, ,b, 1992 Costamagno, 2003; Fosse and Quiles, 2006) (Fig. 3) . However, the example of Arancou, in the French Basque country, where red deer hunting was practised on a large scale, has led to the idea that there was either an ecological niche favourable to this species or an absence of reindeer during the "good" season in this region. "Reindeer no longer being available, the hunters were then obliged to turn to prey that were still present, namely red deer and steppe ungulates" (Costamagno et al., 2006, p. 27 ; see also Geddes et al., 1986; Sommer et al., 2008; Kuntz and Costamagno, in press ). In the Alleröd, the forest ungulate group became dominant, indicating climatic improvement. For reindeer, questions under debate relate to the existence of shelters in the Younger Dryas (around 10,500 BP), which would have allowed the maintenance of reindeer, as at Morin (Gironde), la Gare de Couze (Dordogne), Saint-Eulalie in the Lot (Delpech, 1983) , or Gazel layer 6 in the Aude (Fontana, 1998; Bridault et al., 2000) . Other than these deposits, work carried out in the Cantabrian Mountains (Altuna and Mariezkurrena, 1996) , the Alps and the Jura (Bridault et al., 2000) , the Languedoc and the Massif Central (Bridault and Fontana, 2003) , and the Pyrenees, fix the disappearance of reindeer in these regions M. Barbaza / Quaternary International xxx (2011) 1e15 4 at around 12,000 BP (around 13,700 cal BP), or before the last Magdalenian manifestations. In parallel with the exploitation of ungulates, which constituted most of the fauna hunted throughout the Magdalenian, the proportion of small fauna increased. This phenomenon concerns fish (Le Gall, 1992 Gall, , 1999 Gall, , 2003 , birds (Eastham, 1995; Laroulandie, 2000 Laroulandie, , 2003 and lagomorphs (Fontana, 2003; Cochard, 2004) . The integration of small game in the Magdalenian diet, a phenomenon well known in Spain, took place before the loss of equilibrium (replacement of biocenoses) in the late Bölling and Alleröd. The main change thus occurred between the Bölling and Alleröd (Langlais and Mangado, 2007) . The appearance of the first snail shells in the terminal Magdalenian of layer 7 at Troubat illustrates perfectly the diversification of the diet (Barbaza, 1996a) .
Northern slope of the Pyrenees
The Pyrenees mountain chain is 430 km long and has a general eastewest orientation between the Atlantic Ocean (Bay of Biscay) and the Mediterranean Sea (Gulf of Lion). Blocking the "Gallic isthmus" with their mass, they constitute today a natural frontier between France and Spain. They are traversed by deep valleys marked by glacial erosion and generally southenorth orientations. Their uplift has exposed an axial eruptive zone culminating at 3404 m, on either side of which Mesozoic sedimentary formations form mid-range mountains and hilly areas, traversed by Middle Magdalenian groups from the start of the Tardiglacial. The Pyrenees as a whole and particularly the central area (Ariège and HautesPyrénées departments) are the source of a major network of watercourses that converge towards the Garonne and constitute an exceptional natural communication system between the north of the Aquitaine basin and the Pyrenees. At the extremities of the chain, lower altitudes allow easier access to the northwest (Basque Country) and northeast (Catalonia) of the Iberian Peninsula. This shelter clings to the northwest flank of the Tarascon-surAriège basin, which it dominates by 50 m, and occupies a strategic position enabling the observation of the Ariège valley and the steep edges forming it, while benefiting from a favourable exposure. It has a stratigraphic record composed of the remains of successive occupations, preserved by stones spread over the deposits from a neighbouring scree slope. The Magdalenian (Hearths 1e4) is followed by industry characterised by types of tools new to the region, including many circular scrapers, splintered pieces, irregular wide backed bladelets, and Azilian points. Osseous objects are lacking in layer 5, dated to 12,300 AE 150 BP, and in which the classic mountain and forest animal species for these areas are present (ibex, red deer, wild boar and roe deer). The date of "Hearth 6", which also contains an Azilian lithic assemblage, confirms the underlying date of 12,100 AE 150 BP (Clottes and Simonnet, 1979) . Too isolated, apparently too early, too innovative, and thus disturbing, this new way of thinking about the Tardiglacial at Rhodes II has scarcely been taken into account in the literature, despite the quality of the stratigraphy and the relevance of the observations (Simonnet, 1967 (Simonnet, , 1983 .
At Rhodes II, the lithic industry, surprisingly dated to the second half of the 13th millennium BP, constitutes, in its structure and various components, a clear break with the underlying Upper Magdalenian: it represents an early form of Azilian. This is to date the only example of a deposit of this nature located on the northern slope of the Pyrenees, which is worthy of note even if only a pass of relatively modest altitude separates the high valley of the Vicdessos, which flows into the Tarascon-sur-Ariège basin, and the high valley of the Valira, which links it to the site of la Balma de la Margineda in Andorra.
La Balma de la Margineda, Sant Julia de Loria, Andorra
The excavations recently carried out at la Balma Margineda in Andorra, under the direction of Jean Guilaine, fortunately complement and confirm the Tarascon data. La Balma Margineda is a large, open rock shelter in a shale cliff dominating the course of the Valira. Located at an altitude of nearly 1000 m, near the bottom of the valley, the site is surrounded by mountains with elevations of more than 2500 m. The stratigraphy, which is several metres deep, indicates the presence of several Azilian occupation phases (layers 10 to 8), followed by Azilo-Sauveterrian (layers 7 and 6), and more recent (layer 5 and following) assemblages. The chronological data obtained for this site, consisting of 15 dates for the period of interest, confirm the lessons of Rhodes II, which has a similar Azilian sequence. There is no underlying Magdalenian, however. The first "Azilian" occupation (layer 10, dated to around 11,200e11,800 BP) has evidence of the production of bladelets on the edges of thick flakes and, in a marginal fashion, prismatic debitage from two striking platforms (Lacombe, 2008) . The exclusively lithic tools are composed of traditional elements from the Pyrenean Azilian (short scrapers on flakes, splintered pieces, spindle-shaped backed points), which are succeeded by a second phase in which there are flat harpoons (layer 8), dated, as in layer 6 at Troubat, to around 10,500 BP, or the Younger Dryas (Barbaza, 1996a) . These are the same industries and the same chronology referred to above, attesting to the presence of an early form of Azilian at the very beginning of the 12th millennium (Barbaza and Martzluff, 1995; Barbaza and Lacombe, 2005; Barbaza, 2008; Guilaine et al., 2008) .
La Balma del Gai, Moia, Barcelona province, Catalonia
La Balma del Gai is located at an altitude of nearly 750 m on the plateau of Moia, 100 km north of Barcelona. The site consists of large sedimentary deposits protected by a rocky overhang around 15 m long and with a variable width of up to 5 m. The faunal remains are very abundant, including rabbit bones (Oryctholagus cuniculus), which must represent (in number) a very high percentage of the animals consumed. Also present were some remains of cervidae, small carnivores, very numerous remains of other small animals (rodents, birds, batrachians, insectivores, etc.) and a few rare remains of ibex. Snail shells (Cepaea nemoralis) were present in large quantities within all of the archaeological layers, from top to bottom. The middle horizon (MC-2141: 11,050 AE 160 BP) (Barbaza, 1981 (Barbaza, , 1989 ) and the lower horizon (Gif-95630: 12,240 AE 110 BP) (SERF study, Petit-Mendizabal, 1998), may contain industries originating from a relatively early phase of the Epipalaeolithic (Barbaza, 1984) . These largely microlithic tools are dominated by short scrapers on microlithic flakes, including some with shouldered fronts, followed numerically by splintered pieces and backed armatures (bladelets and points).
L'Hort de la Boquera, Margalef, Tarragona, Spain
The site of l'Hort de la Boquera, excavated under the direction of P. Garcia-Argüelles and J. Nadal of the SERF, is one of the group of rock shelters of the Montsant valley in Priorat, which includes several sites, in particular, between the villages of Margalef and La Bisbal: l'Hort de la Boquera, Filador, Colls or l'Hort d'en Marquet (Fullola, 1990) . The geological study of the site has revealed four sedimentary levels (Bergada, 1998) . The AMS date recently produced from a sample originating from the excavation (12 250 AE 60 BP) is now accepted (Garcia-Argüelles, in Langlais, 2010) . Notable among the technico-economic characteristics of the lithic production at la Boquera is the strictly local raw material provisioning, despite a mediocre aptitude for blade production, low technical investment and the use of stone hammers. The study shows a high degree of typological monotony in the assemblage, with domination of the scraper and backed point pairing, the presence of some truncated blades, backed knives, bilaterally notched blades and, finally, by the extreme scarcity of burins (Garcia-Argüelles, 1993) . L'Hort de la Boquera belongs to a technocomplex that evokes fairly accurately the Mediterranean microlaminar Epipalaeolithic; a perfect candidate for the paternity of the Proto-Azilian (Barbaza, 1981) , of the Sant Gregori type (Fortea-Perez, 1973 ).
Other sites
Several Spanish sites briefly mentioned here have very similar situations to those above. Among these should be mentioned in particular the deposit at Zatoya (Navarra), whose level II, dated to 11,840 AE 240 BP (Ly 1400), offers a clearly Aziloid lithic industry with large numbers of scrapers, retouched blades and backed points (Barandiaran and Cava, 1994) . A very similar situation exists in level I, Epipalaeolithic with backed points, of the Parco cave, dated to 11,510 AE 170 BP (GAK 14192), to 11,430 AE 60 BP (OXA 8656) and 11,270 AE 90 BP (OXA 8657) (Garcia-Argüelles et al., 1999) . This situation is also present in the deposit of Moli del Salt (Vimbodi, Tarragona), dated to 11,940 AE 100 BP (Gif-101037) (Vaquero, 2004) and also to the south in the Tossal de la Roca shelter (Alicante), where at least level I belongs to this horizon and is dated to 11,820 AE 40 BP (Beta 134880) (Cacho et al., 1983; Cacho, 1989; Kozlowski, 1989, pp. 474e475 ).
Abri Dufaure, Landes
Abri Dufaire belongs to the group of Magdalenian and Azilian deposits situated at the foot of the Pastou cliff at Sorde-l'Abbaye (Landes), at the southern extremity of the Aquitaine basin, around 30 km from the northern border of the Basque Pyrenees. The Pastou deposits represent a residential complex that is geographically complementary to all penecontemporaneous piedmont sites: Lourdes, Arudy, Aussurucq and Isturitz (Straus, 1986a,b) .
The Abri Dufaure rock shelter per se was entirely excavated in 1900, but a series of surveys followed by methodical excavation work carried out on the slope between 1980 and 1984 enabled Lawrence Straus to uncover an area of successive pebble pavements, similar to those at Duruthy, situated 230 m to the west. The main objective of this operation was to compare the chronostratigraphic sequence and, above all, the information on the paleoenvironments, faunal, industrial and structural content of Dufaure with those of Duruthy and other Tardiglacial Pyrenean sites. One of the main theoretical aims of this research was to test the hypothesis of R. Arambourou and F. Delpech according to which the Pastou cliff was used as a residential site during the cold season, by mobile groups of Magdalenians whose subsistence depended to a large extent on hunting reindeer, which in turn migrated between the summer pastures in the Pyrenees and the low winter grounds in the south of the Aquitaine (Arambourou et al., 1978; Delpech, 1989a,b) . This excavation also sought to confirm the survival of reindeer after the Alleröd and until the start of the Holocene, as was suggested by the restricted sample of reindeer remains from the Azilian layer at Duruthy. The research project was generally oriented towards the study of the changes in human adaptations during the Tardiglacial and early Postglacial periods.
Despite the great difficulty of the excavation, due to the particular conditions of the deposit on a talus slope, considerable effort was made in the analysis of the processes of formation and disturbance of the site, and in the search for habitat structures within an area of around 25 m 2 of the in situ deposits.
1 The stratigraphy of a maximum thickness of 2 m corresponded closely to that of the Magdalenian and Azilian deposits of Duruthy. The Dufaure sedimentological, palynological and palaeontological analyses confirm the sequence from Duruthy, and provide additional data on the environmental fluctuations during the Dryas I, Bölling, Alleröd, Dryas III and Preboreal periods. The flourishing of the Azilian "culture" clearly corresponded to the substantial reforestation of the Pyrenean region. The archaeozoological studies of mammal remains indicate the existence of a relatively diversified animal exploitation model in the Middle Magdalenian and the Azilian, with much more specialised reindeer hunting in the terminal Magdalenian. However, red deer became increasingly significant in the upper parts of layer 4, and dominant in layer 3 (Altuna and Mariezkurrena, 1995) .
The Middle Magdalenian (layer 6, dated to approximately 14,600 BP, and layer 5, dated to between 14,000 and 12,700 BP), was succeeded by an Upper Magdalenian (layer 4 dated to between 12,300 and 11,000 BP; layer 4 base e Ly-3182: 12,260 AE 400 BP; layer 4 e Ly-3245: 12,030 AE 280 BP; layer 4 e Ly-3181: 11,750 AE 300 BP; layer 4 top: Ly-2666: 10,910 AE 220 BP). This horizon was formed of a dozen levels of paving composed of closely fitting pebbles, with clear hearth zones and distinct areas of activity. The lithic tools were dominated by backed bladelets and included characteristic tool types of the terminal Magdalenian, such as Lacan burins, Laugerie-Basse points, Hamburg points and Azilian points. Rare Magdalenian harpoons are present. This Magdalenian assemblage was overlain by an Azilian level (layer 3, dated to between 10,300 and 9600 BP; Ly-4223: 10,310 AE 270 BP; Ly-4224: 9600 AE 290 BP; AA-2477: 9750 AE 110 BP; AA-2478: 9810 AE 100 BP), which yielded an assemblage of lithic tools characteristic of the Azilian (several small scrapers and Azilian points) and a faunal assemblage that included a few reindeer remains, together with red deer. However, recent dating carried out directly on a reindeer bone from layer 3 (Poznan-15984: 12,260 AE 60 BP) suggests that the remains of this species are intrusive from later deposits (Costamagno et al., 2009) . The idea of a high-altitude refuge zone that was late and favourable to reindeer during the Bölling-Alleröd interstadial (Delpech, 1989a,b) , together with the concept of a recolonisation indicating the return of the cold during the Younger Dryas, may be undermined by this single date, although it confirms the probable disappearance of this species in the Pyrenees at the beginning of the Alleröd. This situates the loss of equilibrium at around 12,000 BP, with the increasing rarity, followed by the disappearance of Pleistocene ungulates, and the redeployment from Spain of forest species, which now included roe deer and wild boar alongside the red deer which had dominated since the start of the interstadial (Straus, 1992) . This population, already truly Holocene in the original sense of the word, would not be challenged at a later date. The ungulates' dental cementum annuli, the indications from the fusion of long bones in migrating birds, and even the evidence of mole behaviour e all indicate occupation of the site in the cold season. An interesting difference between Dufaure and Duruthy is the almost complete absence of salmon and the rarity of harpoons at the first site, while they are present in abundance at the second. Straus put forward the hypothesis that the residential periods at Dufaure began at a later stage of the autumn than at Duruthy, when the salmon had already finished swimming up to their Pyrenean 1 Straus (1995, p. 73) states that "Dufaure is not Pincevent (. but that) the duty of Archaeology is to employ precious sites to interpret -with prudence -the activities which were carried out there, and their role in regional adaptive systems". This displays modesty and caution exemplary of the author and to which everyone should subscribe. spawning grounds. The petrographic analysis of flint at Dufaure shows strictly local origins in both Magdalenian and Azilian times (Seronie-Vivien, 1995) . Four engraved plaques and pebbles were found in 1900 in the terminal Magdalenian and Azilian layers by Breni and Dubalon (D'Errico, 1995) .
Research at Dufaure has confirmed the hypothesis that the Pastou cliff was a very important site of human occupation and reindeer hunting in the cold season during the Tardiglacial period. General similarities can be detected among the adaptive systems of the final Palaeolithic in the Pyrenees and Cantabrian mountains, as do occasional differences compared to other Magdalenian and Azilian deposits of the Pyrenees, particularly in the greatly varying degree of dependence on reindeer. The author of the Dufaure works emphasises, not without reason, that it was during the Dryas III period that the technological transition from the terminal Magdalenian to the Azilian took place at Pastou, pointing out that there is, "therefore an interval between the industries: Terminal Magdalenian in the Alleröd despite temperate and relatively wooded conditions; Azilian in Dryas III despite cold and relatively open conditions" and remarking that "technological changes in subsistence and organisation are not produced immediately at the time of the great climatic changes" (Straus, 1995, p. 263, translated) . At the same latitude in Spain, human subsistence was already, and had long been, much more diversified, and red deer, the main game, simply continued its domination in wooded conditions in the same way it had dominated the grasslands and heaths in the glacial period. With chronological and regional forms presenting some original aspects, the Cantabrian lithic and bone industries show true Magdalenian characteristics, even up to the point of their final manifestation (César Gonzalez Sainz's Phase VIII; Gonzalez Sainz, 1995 Sainz, , 1989 . The archaeological phenomenon of the Azilian is nonetheless considered at Dufaure as "an evolution of the adaptive system" (.) provoked "by climatic, plant and faunal variations at the end of the glacial period". (Straus, 1995, p. 274, translated) .
Troubat Cave, Hautes-Pyrénées
The Moulin cave-shelter at Troubat (Hautes-Pyrénées) is situated in the Mesozoic limestone deposits forming the northern border of the Pyrenean massifs. It is located at an altitude of 541 m near the outlet of the Ourse basin onto the Garonne piedmont. The site has the form of a small cavity preceded by a cliff front forming a shelter, with an area of 100 m 2 , and the 'porch' area contains the main archaeological deposits. The stratigraphy has a total thickness of more than 4 m and indicates, in the current state of knowledge, various Magdalenian occupations without any major discontinuity, starting from an early stage of the Middle Magdalenian with Lussac-Angles type spear points (layer 13) to a final stage of the Upper Magdalenian (layer 7) dated to the middle of the 11th millennium from values, for layer 7b exterior, established at: 11,320 AE 410 BP [Ly-5272], and 11,520 AE 100 BP [Lyon-913 (OXA)], for layer 7 interior from a single large charcoal fragment. The immediately underlying Azilian layer 6 has been dated to 10,770 AE 100 BP (Ly-5275). This stratigraphic unit yielded abundant lithic and bone artefacts together with painted pebbles, all comprising the now classic Pyrenean Azilian reference assemblage. At Troubat, the biostratigraphical individualisation established for the whole of the sequence demonstrates a transformation of fairly severe conditions into considerably milder ones, with punctuated discontinuous transformations over a long period, which were recorded by the environment during the Tardiglacial and early Postglacial periods. The temperate animal species became exclusive starting in the upper levels of layer 8 (Upper Magdalenian). This transformation seems to accord completely with the pattern of change in large mammal fauna in Aquitaine at the extreme end of the Pleistocene (Delpech, 1992; Costamagno, 2005 (Barbaza and Heinz, 1992; Heinz and Barbaza, 1998; Heinz, 2005) . This evidence corresponds well with the palaeoenvironmental contexts of the Tardiglacial Bölling-Alleröd interstadial (Andrieu, 1991) . However, it is impossible to achieve a greater degree of chronological accuracy within this episode. Only the Azilian layer 6 can be situated with certainty during the Younger Dryas cold phase. The remarkable abundance of animal remains of all types shows that the successive occupants of the site were able to benefit from the full diversification of resources offered by the altitudinal zonation of the natural context in which it was situated. Reindeer is absent from the base of layer 7 (Terminal Magdalenian) and is also lacking from layer 6 (classic Pyrenean Azilian); these two levels were very similar, with red deer dominant, plus ibex, wild boar and roe deer, whose frequency was nonetheless reduced during the Younger Dryas (Martin, 1994) . Finally, from the start of the Upper Magdalenian (layer 8), salmon fishing seems to have been the subject of intense activity.
The phenomenon of Azilianisation is perceived in the site through the artefacts recovered from layers 7 and 6. Layer 7, situated between the Upper Magdalenian with elongated scalene triangles and harpoons, and the classic Pyrenean Azilian with backed points, flat harpoons and painted pebbles, is attributed to a terminal Magdalenian, dated to the Alleröd (Barbaza, 1996a, b) . The bone industry, particularly harpoons, is typically Magdalenian. The lithic equipment is also clearly Magdalenian in its general composition, but shows some very minor Azilian characteristics, with speculative origins: a minor Magdalenian developmentn, evidence of the passage of an Azilian group, or relative stratigraphic independence of layers 7 and 6? In terms of armatures, there are many simple, truncated or denticulated backed bladelets and hypermicrolithic scalene triangles, well known from pyrenean Magdalenian contexts, accompanied by a few Azilian points (Fig. 4) . The burins and borers largely dominate the scrapers, among which are some made on small flakes. The fauna consumed indicate an environment deprived of Arctic species (Costamagno, 1999 (Costamagno, , 2005 . Backed points being very rare in layer 8 (Upper Magdalenian) and numerous in layer 6, the lithic assemblage of layer 7 indicates a discreet transition between the Magdalenian and Azilian, which does not succeed in masking e in this site e a rapid succession between a Final Magdalenian, whose mutation process was at best barely initiated, and a fully developed Azilian (Barbaza, 1996a, p. 318) . The existence of structured hearths within this stratigraphic unit and the coherence of the faunal data support the hypothesis of a terminal Magdalenian in the Alleröd. The distributions shown through the analysis of the artifacts from the site of Troubat indicate a very large majority of raw materials procured from local or nearby sources. Whatever its nature, this flint was collected either near the primary sources or in the alluvial deposits of watercourses.
In the same manner, a relatively large proportion of the flint originated from Tertiary limestone, whose first sources are also encountered not far east of the site. This series is completed by a range of more or less siliceous stones available locally, but rare, stone materials with a distant origin are also present. The principal image is of an intensive exploitation of a limited territory, but the minimal proportion of allochthonous flint in the assemblage indicates long displacements from which the group returned to the site with only a few traces. For example, this may be the status of the Senonian and "Fumelois" flints from layer 6 at Troubat. "We are no longer looking at the reduction of a territory of passage, but of a territory of subsistence under the effect of a more attentive use of resources (and perhaps one which lasts for longer) in a relatively restricted geographical space" (Lacombe, 1998a, b) . As a general rule, the nodules exploited are often of small dimensions. Overall, the debitage seems to favour the fabrication of laminar and lamellar flakes to be transformed into various tools, mainly backed points. There was also, however, an independent "chaîne opératoire" for the production of short flakes to be transformed into domestic tools, such as scrapers, retouched flakes and splintered pieces. This M. Barbaza / Quaternary International xxx (2011) 1e15 8 can be seen in the rather unusual exploitation of small nodules using a principle comparable to a discoid method. As for the lamino-lamellar flakes, an overwhelming proportion of bladelets is the key point to retain. The few blades are generally present only in a modified form and do not seem to have been knapped on the site itself. The bladelets were produced from generally unproductive cores. This results directly from a lack of core preparation, along with the method used to extract these products. This latter generally consisted of the use of a single, highly inclined, plain striking platform, combined with significant abrasion of the overhang to define the points of impact. Crests, most often partial and rare, seem to have been the only solution to correct the problems of longitudinal convexity. In addition, since the flaking surfaces were often quite rectilinear and wide, many hinges were produced during debitage. On the products themselves, the generally small or crushed butts and clearly marked percussion bulbs, along with the characteristics just described, indicate the use of soft stone hammers (Barbaza and Lacombe, 2005; Lacombe, 2005) . The retouched objects included in the category of tools also obey the general rules for the assemblages comprising the microlaminar technocomplex: the same blanks, and thus the same tools of generally small dimensions, as well as the same internal proportions, with an overwhelming domination of backed objects on bladelets (a representation in excess of 60%, enabled by systematic water-sieving with a fine mesh). This is true for the Final Magdalenian, with its backed bladelets and a few backed points (accompanied by a few specific points with a more northern European character, including one shouldered point), and for the Azilian, with backed points of which the vast majority are spindle-shaped (symmetrical along the longitudinal axis), complemented by a few backed bladelets slightly larger than their Magdalenian equivalents. Burins, which are common in the Final Magdalenian, have completely disappeared, while splintered pieces are numerous. The main difference between the Pyrenean Middle and Upper Magdalenian, on one hand, and the other lithic facies of the end of the Tardiglacial period, which share the characteristic of lithic tools of small dimensions (a phenomenon that cannot be attributed to a lack of flint materials), is the importance accorded by the former to bone tools (Fig. 5) , an ancient practice whose consequence was to transform the common base of the Mediterranean "microlaminar" phenomenon. Another significant opposition can be seen in the quantitative and qualitative differences in "artistic" expressions, which create a profound rupture in practices and mentalities by renewing ancient traditions, long overshadowed in the extreme west of Europe by the Magdalenian tradition (Barbaza, 1996a (Barbaza, ,b, 1997 (Barbaza, , 1999 Barbaza and Lacombe, 2005) .
Bourrouilla Cave, Arancou, Pyrénées-Atlantiques
This site is contained within the small cavity of Bourouilla in the municipality of Arancou, approximately 9 km from the Pastou cliff. This cave of 12 m by 3 m contains a Tardiglacial stratigraphic sequence with three main archaeological assemblages, beginning with an Upper or Middle Magdalenian (assemblage C), an Upper Magdalenian with harpoons (assemblage B) and an assemblage ("A") within which there are very numerous broken snail shells and a relatively scarce lithic industry, at one time attributed to the Azilian (Dachary, 2002) , and later to the terminal Magdalenian (Dachary, 2009) . The tools from the three levels that constitute this horizon did not change significantly relative to the underlying layer B1, attributed to the Upper Magdalenian. Nonetheless, spindleshaped backed points obtained from a specific debitage method done with soft stone hammers are well attested alongside the large blades. The absence of cores prevents an accurate determination of the production phases of the blanks from which these points were made. The fauna is dominated by more temperature species such as red deer and roe deer, while reindeer are rare and their presence even questioned (Costamagno, 2005) . No bone industry is documented as yet. This assemblage is similar to the terminal Magdalenian of layer 7 at Troubat.
Gazel Cave, Sallèles-Cabardès, Aude
This cavity is located on the southern flank of the Montagne Noire, facing the Aude plain near Carcassone. The thick deposit, which contains the remains of a habitation extending from the Middle Magdalenian to the Final Neolithic, reveals traces of an occupation (layers 6 and 5) dated to the Younger Dryas (around 10,500 BP), and separated from the Middle Magdalenian of layer 7 by a calcareous level. Due to the presence of several backed points (including backed points with a truncated base), the lack of bone industry and art objects, and the existence of new ecological conditions (shown by exclusively temperate fauna), the term "EpiMagdalenian" is preferred to that of Final Magdalenian (Sacchi, 1986) .
3. Contexts between culture and nature 3.1. Technocomplexes, Magdalenian survivals, "Azilianisation", and the Azilian between Rhône and Ebro
North of the Pyrenees
Around 12,500 BP, during the Bölling, the whole of western Europe saw the development of lithic industries dominated by backed points and short scrapers. They are variously designated as the Federmesser, Azilian, microlaminar Epipalaeolithic, Valorguian, etc. At the same time, osseous industries, which are highly abundant and diversified in the Magdalenian, lost their importance, with contrasting regional situations ranging from total absence to relative abundance. This "Azilianisation" process, detectable in the archaeological record, seems to have coincided with the recomposition of the faunal context at the end of the Tardiglacial period. However, the Upper Magdalenian of the northern slope of the Pyrenees seems to have survived until the latter part of the Bölling-Alleröd interstadial. The strict interpretation of these "Azilianizing" innovations as adaptations to new ecological conditions is therefore not satisfying and leads to the suggestion of a continuation of the Magdalenian within an environment totally devoid of glacial species, in particular reindeer. An Epi-Magdalenian period has been identified in Gazel Cave, layers 6 and 5 (Sacchi, 1986) , while a terminal Magdalenian dated at Troubat, layer 7 to the Alleröd (Barbaza, 1996a) , is also proposed in Bourrouilla A (Dachary, 2002) .
South of the Pyrenees: the early Epipalaeolithic of Mediterranean Spain
According to a recent presentation by Mathieu Langlais, the lithic material of Hort de la Boquera reveals an integrated laminolamellar production supplying blanks for both domestic tools and backed points. The method employed differs considerably from those of the classic Magdalenian technical tradition. During the Bölling (approximately 12,500e12,000 BP), in parallel with the last gasp of the Upper Magdalenian, an Epipalaeolithic industry developed in Catalonia, dominated by rectilinear backed points with a truncated base and scrapers, and following very different technical traditions than those of the Magdalenian (Langlais, 2010) . This data appear to support the "Tardigravettian" hypothesis (Barbaza, 1984 (Barbaza, , 1989 . In this context, it was explicitly envisaged that the traditional internal and linear evolution of the Magdalenian was in competition with an external dynamic whose origin could be found in the early Mediterranean Epipaleolithic, and which has many Epigravettian features in terms of its as technical traditions (Montoya, 2004) . With regional variations, the whole of this Catalonian early Epipalaeolithic prolonged the characteristics of microlaminar backed point complexes, studied in particular by Vilaseca-Angura (1973 ), Fortea-Perez (1973 and Aparicio-Perez (1979) between Catalonia and Valencia, but also well beyond, throughout the entire zone of influence of the Mediterranean climate, from Catalonia to Portugal.
Symbolic expressions
Cave art sanctuaries, whether small or large, disappeared with the dissolution of the Magdalenian at the dawn of the new climatic order. "The last engraved animals faded away with the melting of the Magdalenian into the Azilian which prolonged it, in a mental environment that came to resemble the natural environment", wrote Leroi-Gourhan somewhat obscurely in 1965. In fact, the causes are uncertain, though they are inevitably linked, in one way or another, directly or not, with the change in environmental conditions. But the time of the great hunt ceased neither in the Final Magdalenian, when reindeer seem even to have been over-represented in parietal and portable art relative to the potential fauna (Tosello, 2003) , nor in the Azilian, during which the former hunting practices continued, despite a changed mental universe. It was therefore not the abandonment of this activity that led to the disappearance of Palaeolithic art, but more certainly changes in the way in which it was practised and the place assigned to animals in the collective imagination. These reasons, impossible to grasp by means of archaeology per se, are rooted rather in the transformations of the modes of social cohesion, in the profound mutation of mentalities and ideologies, which gave way, either little by little or all at once, in the face of new ways of being in a new world. After the Magdalenian, animal art nonetheless survived for some time, though its occurrences are very localised; they are uniquely attested by portable artefacts donned with mostly non-figurative motifs, signs and outlines. The figurative tradition did not disappear completely, but became exceptional. More than a degeneration, the quantitative impoverishment indicated by the extreme simplification of the outlines may have been the culmination, perhaps even the glorification, of a general symbolism isolated from all figurative support. The abstract and often geometric representations thus materialized, in a manner that is trivial and lacks great significance to us, a manner of representing particularly elaborate abstract concepts, whose graphic translation appears to our eyes as no more than simple decoration (Fig. 6) . Only a few discrete and dispersed items of disparate information emerged on the European scale. It is significant that in the south-west of France, several centres of creation may have prolonged, in various guises, what we consider as the last expressions of Palaeolithic art.
The most striking example is that of Mas d'Azil (Ariège), an immense tunnel cavern hollowed out by the Arize River and the most representative site of Azilian art in the Pyrenees and Cantabrian mountains. Only a dozen engraved pieces were found here, compared to more than 1400 painted pebbles (Fig. 7) , which are fundamental elements of the classic Pyrenean Azilian, alongside the characteristic lithic industry and numerous harpoons. The eponymous site has no equal in its variety of simple decorative themes e transverse lines or dots e or more complex ones with broken or undulating longitudinal lines, curves, chevrons, Greek borders, with cruciform interlaced lines or divided motifs. Among several representative sites between the Mediterranean and Atlantic are the cave of Crouzade at Gruissan (Aude), the Abri Rhodes II or the Abri du Trou-Violet (Ariège), each associated with a human burial, or the once-eponymous deposit of La Tourasse in Haute-Garonne, the Moulin cave-shelter at Troubat and the Abri Dufaure. However, the Azilian was also the epoch during which curious animal figures were produced, often on simple fragments of bone diaphyses. Far from approaching, more or less willingly, the "realism" of the Magdalenian, as do the pebbles from the Abri Murat, these representations express a style that was free from any form of naturalism beyond the indication of species. A horse or an aurochs can be recognised, but the concern for particular notation or for well-observed detail has completely disappeared. The rigid, massive bodies surmount abnormally short legs. Specific attributes such as horns are very conventionally expressed in frontal view. This is no longer the Magdalenian style. The example provided by La Borie del Rey at Blanquefort-sur-Briolance is particularly demonstrative. It evokes the Gravettian tradition as it is attested in the "Mediterranean province". The body is expressed with short incisions, grouped in hatchings, crosses or zig-zags, arranged with no concern for realism or a model. The magnificent horse from Pont-d'Ambon at Bourdeilles includes all these peculiarities. The representations from the Gouy Cave in Seine-Maritime, which presents most of these characteristics, may also have belonged to this same chrono-stylistic context. Some pieces are more surprising, such as the magnificent composition realized at Troubat by engraving on a bone pendant Barbaza, 1999) .
Conclusion: the Azilian Pyrenees, between the Mediterranean and Cantabrian borders
It now seems possible to reconsider the north Pyrenean Azilian in the context of Azilian Vasco-Cantabrian sites (FernandezTresguerres, 1995; Straus, in this issue) and the long recognised microlaminar sites (excluding the Magdalenian) of the Iberian peninsula (Fortea-Perez, 1973) . On closer consideration, it seems that there would be the material for a broad research project on the sort of "nebulous" techno-typology that constitutes the various Azilian facies. The foundations of this research would be based on the study of cultural change and, even more so, on the profound causes which led to that change. Such are the elements of reflection that have led to the question of the degree of originality of the Pyrenean Azilian, the only geographic facies of the late Palaeolithic that deserves, other than by mere custom, its designation as Azilian among the range of cultures of the end of the Tardiglacial period. Towards the end of this Tardiglacial period, we are therefore in the presence of a set of cultures (late Upper Magdalenian and EpiMagdalenian face to face with Epipalaeolithic, Tardigravettian, Proto-Azilian or Early Azilian), which had quite different characteristics, at least in appearance. In reality, considering only the lithic tools, each of these (Middle-Upper Magdalenian included) may have been integrated into the same polymorphous "microlaminar" M. Barbaza / Quaternary International xxx (2011) 1e15 technocomplex. Beyond the cultural conservatism of typologies, which is sometimes accentuated by the variable inclusion of osseous materials, this ensemble is characterised by small lithic objects, the increasing use of local siliceous stones e which does not exclude more distant procurement sources e and by the fabrication of bladelets via "soft" stone hammers.
In parallel with the Magdalenian prolongation, an alternative culture appeared, making this scenario of linear evolution more complex. Based on early data on the Mediterranean microlaminar Epipalaeolithic of the Spanish Levant and southern Catalonia, and now from the north of Iberian Catalonia, Andorra and Ariège, the hypothesis of an Epipalaeolithic or early Aziloid or Proto-Azilian facies, contemporary with the last Magdalenians (Barbaza, 1984 (Barbaza, , 1989 (Barbaza, , 1997 (Barbaza, , 2008 Martzluff, 1994 Martzluff, , 2008 Martzluff, , 2009 ) has been proposed. The Azilian may thus have emerged precociously, in competition with the Upper Magdalenian, in the Mediterranean regions of the Iberian Peninsula where it would have radiated towards the north. The argument of the " 14 C plateau" established by the calibration curves, sometimes advanced to find a classic linear developmental dynamic as an alternative to this interpretation, does not appear to be exempt from doubtful presuppositions, since, when examined closely, this phenomenon concerns only the rather late dates for the first Azilian levels of Rhodes II, and neither those provided by the lower level (layer 10) of la Balma Margineda, nor those from the Late Magdalenian of layer 7 at Troubat. Moreover, to accept this "plateau effect", which would contradict the cultural-chronological smoothing of the Alleröd industries in line with habitual standards e a plateau, which in addition is not indicated for this period (Langlais, 2010, p. 438, Fig. 345 ) e would be to admit a sudden challenge to bone technology between the late Upper Magdalenian and the Proto-Azilian of Rhodes II-F5 or Margineda layer 10 type, while certain evidence for continuity exists between this Late Magdalenian (cf. Phase VIII of César Gonzalez Sainz) and the classic Pyrenean Azilian, which borrowed some characteristic elements from earlier phases, such as the "flat" red deer antler harpoons (Thomson, 1954) and which maintained, despite what has been said, a substantial osseous industry. Based on indications provided by the sites of the northern slope of the Pyrenees, and particularly from Troubat, three possible scenarios can be envisaged to illustrate the succession from the Upper Magdalenian to the classic Pyrenean Azilian of the Troubat layer 6 type. The first hypothesis would involve either an Azilianisation process, initially very discreet (Troubat layer 7) and then sudden, of the Late Magdalenian, which loses (Troubat layer 6) all its "Magdalenianish" characteristics other than the use of harpoons (which in contrast are totally absent from the earlier phases of the early Epipalaeolithic e Proto-Azilian). According to the second hypothesis, there would have been a clear lack of sedimentation between layers 7 and 6 at Troubat e for which there is no evidence e in which we would insert the lower levels of Rhodes II and layer 10 from la Margineda. Finally, the third hypothesis purports a strong cultural independence between the two assemblages without no other links at the site than those provided by the chronological succession and immediate stratigraphic proximity of a Late Magdalenian, which continued for some time, like its Cantabrian counterparts, and an Azilian already in its classic phase (Fig. 8) .
During the final period of the Palaeolithic, material cultures in Italy and southern France to the east of the Rhône underwent a linear post-Gravettian development (Epigravettian, Tardigravettian developing into Aziloid facies: Romanelian, Bouverian, Valorguian, etc.) until the appearance of numerous Sauveterrian geometric microlithic industries around 10,000 BP. In contrast, Spain and France were pervaded by the two original cultural phenomena of the Solutrean and the Magdalenian, until the time at which the socio-economic structures of the latter were attacked by the first effects of generalised environmental warming, and lost their coherence in favour of the "Mediterranean" cultural foundation. The phenomenon was earlier in the Mediterranean part of the Iberian Peninsula where the "Magdalenisation" of the industries did not occur on the basis of principles as rigid as those on the Cantabrian region, to the north of the Pyrenees and beyond, in the whole great North European Plain. According to the stratigraphies, the techno-typological data and the chronology, therefore, the Pyrenean Azilian can be structured into two distinct phases: Fig. 8 . Classic Pyrenean Azilian in the concert of the tardiglacial cultures.
-An earlier phase, exclusively lithic like the Epipalaeolithic facies of Mediterranean Spain, contemporary with the final moments of the Cantabrian Magdalenian during the 12th millennium BP (Phase VIII of César Gonzalez Sainz, which shows that if layer 7 at Troubat is isolated "between the Rhône and Ebro", it is not so in the Cantabrian-Pyrenees context). In this context, the deposit of Hort de la Boquera (Catalonia) offers the opportunity for a technological study of the lithic assemblages, which partly illustrates the technological interventions that occurred during the Bölling, south of the Pyrenees. This early Proto-Azilian phase, which developed during the Alleröd, would correspond to the industries of Rhodes II-F5 and layer 10 of Margineda, while to the north of the Garonne and in Cantabria, the Upper Magdalenian progressively adopted "Azilian" characteristics.
A classic phase with an unchanged lithic industry (65% backed points, 15% splintered pieces and 15% scrapers), which appears to have inherited from the Cantabrian Magdaleno-Azilian, the bone industry which it prolonged with some success from the end of the 12th and during the 11th millennium before present. Original symbolic expressions (painted or engraved pebbles, engraved personal ornaments, etc.), which had firmer roots in the Tardigravettian systems of notation and representation than in the Magdalenian representations, appear. Margineda layer 8, Dufaure layer 3, Troubat layer 6, Arancou layer 3, together with a large part of the archaeological deposits from the left bank of Mas d'Azil, would emerge during the Younger Dryas from these two previous cultures. At that moment, a truly original material and spiritual culture existed on the northern slope of the Pyrenees and its margins (Barbaza and Lacombe, 2005) . It came to an end during the transitional period of the 11th to 10th millennia BP, when the short "Azilianizing" episode of the Epilaborian became general. The Sauveterrian Mesolithic followed shortly after.
Despite local continuations, confronted with new living conditions in a space increasingly enclosed by the conquering vegetation, the Magdalenian gradually gave way; its social and cultural cohesion crumbled and enabled the development of new cultural expressions. During this period of change, which began with the start of the Bölling-Alleröd interstadial, subsistence systems do not appear to have been suddenly and profoundly affected by the replacement of steppe game species by forest ones. Hunting specialisation remained discrete and the broadening of the spectrum of meat-based resources corresponded more to qualitative or aesthetic concerns than to quantitative ones. Fish, above all salmon, were present and sometimes in large quantities, but they were equally so in the Upper Magdalenian. In fact, in terms of what is perceptible in the archaeological record, neither the interstadial warming nor the cooling in the Younger Dryas seem to have challenged the fundamental principles of subsistence, and hunting of new species enabled the prolongation, for a time, of a sort of Palaeolithic lifestyle. In contrast, the methods imposed by the hunting of these forest animals, with small herds had replacing large ones, profoundly affected collective practices and the whole system of lifeways that resulted from them. In so far as it can be considered as a homogeneous whole, the Magdalenian appears to have lost, albeit at variable rates, its social coherence and therefore its cultural coherence, in all senses of the term. It made room for other general structures within which the new material culture and the new "Mediterranean" artistic expressions gradually imposed themselves to give birth to the Azilian. In the details of its technological characteristics and industries, this Azilian cannot be perceived as the direct material expression of an adaptive system, but must rather be perceived as the deployment of a new cultural expression whose symbolic expressions are a striking illustration.
In happy contradiction with a narrow deterministic logic, the late Dryas did not arrest the phenomenon.
